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It has been shown that the immediate reaction to injury and the
subsequent reparative process, as induced by an incised wound and
measured by its tensile strength, always occur in a consistent manner.
Expressed graphically, a characteristic curve results resembling that
of growth under many other circumstances.
The phase in which the exudative reaction is predominant
appears in this curve as a "lag period" of some four days, during
which there is no material increase in tensile strength. This is fol-
lowed by the proliferative phase, histologically marked by a rapid
increase of fibroblasts, with increase in tensile strength which toward
the 10th day causes the curve to become asymptotic.
Moreover, it has been found that this expression of growth in
the healing wound is surprisingly constant in a given species of ani-
mal under most circumstances, and also when several species are
compared.7 8 This suggests that the reaction to injury as seen in a
healing wound is a fundamental and constant biological phenome-
non, as essential to the persistence of the species as are the processes
of metabolism and reproduction. However, for obvious reasons, it
has been technically impossible in man to study the healing wound
using tensile strength as a measureable factor, and quite properly one
may question the validity of the application to man of the findings
obtained in other species.
Fortunately, a method has been devised by Burr, Lane, and
Nims5 for determining electric potentials which is applicable to the
study of the healing wound. It was shown that in the guinea-pig
changes in voltage gradients correspond to changes in tensile
strength.2 In one instance of altered healing, that occurring in a
vitamin C deficiency, similar deviations from the normal curve of
the healing wound were observed. Inasmuch as the electric poten-
tials could be readily ascertained in man having uncomplicated
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wounds, it seemed advisable to study them in order to determine
whether or not the phenomena correspond to those observed in other
animals.
Therefore, some 25 instances of operative procedures, where an
uncomplicated healing of the wound was to be expected, were
selected for study. Of these there were 12 herniorrhaphies, 12
celiotomies, and one laminectomy. All healed without any gross
evidence of infection. Determinations of the potential gradients
between two points, "X" in the immediatevicinity of the wound and
"A" at some distance from it, were made daily, beginning on the
day following the operation and continuing until the patient was
.v discharged from the
hospital, usually after
14 days. In each E /| L - 1 1 t 1\ observation sufficient
readings were taken
~. to ensure valid mea-
surements.
\!\ A graph was con-
structed from the
findings on each
wound. It was at once
apparent that there
was, on the whole, a X Z a #59 lo n/X Zdefinitetrendbutthat comparison of indi-
vidual cases revealed in many instances wide discrepancies. Such
variations had been found to be consistently present in animals
studied by the tensile strength method. Similar variations are par-
ticularly characteristic of electrometric technics and hence many
determinations are necessary.
The graph (Fig. 1) shows that there is a phase of positive poten-
tial of some four days duration, corresponding to the "lag period"
in tensile strength measurements. The same phenomenon was
observed in the guinea-pigs and in mice as an accompaniment of
carcinogenic irritation. Following this the wound passes into a pro-
liferative phase during which a negative potential is encountered
which reaches its height between the 7th and 9th days. Here the
maximum negative voltage is reached at approximately the same
time as the maximum tensile strength was recorded in guinea-pigs.
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Theincreasingnegativity suggests anhomology with the rising nega-
tivity recorded in Obelia (Burr and Hammett'), in embryos (Burr
and Hovland"4), and in cancer in young mice (Burr, Smith, and
Strong6). At the end of the 10th day the wound is usually healed
and from then until the end of the determinations the voltage grad-
ients gradually fall to the normal base line.
Discussion
The previous studies on the changes in tensile strength of the
healing wound have been interpreted as an expression of growth
and proliferation and of the maturation of fibroblastic cells. Elec-
trical correlates of these same processes indicate that electrometric
procedures provide a satisfactory picture of the growth mechanisms
inherent in the reparative process. Strength is given to this con-
clusion by the determination of similar electrical correlates of
growth processes in other situations. The observations reported
here of electrometric studies of the healing wound in man parallel
those made on experimental animals and give weight to the concept
that the process of healing in man is a phenomenon of growth.
Conclusion
The healing of a wound in man has electrical correlates of the
same character as have those found in other species and these corre-
lates are of the same character as is to be found in growth.
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